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AVAILABLE-
READY BUILT AND
TESTED, OR AS A KIT

FOR YOU TO BUILD!

LEAFLETS AVAILABLE — XV54) (assembled),
price 25p NV or XV32K (kit), price 99p NV.

* [ndoor or outdoor use * Power supply
through down lead * No tuning required

* Low power consumption * Masthead signal

amplifier * High gain * Wideband antenna

Ideal for HF/VHF/UHF Amateur radio bands, FM broadcast band,
UHF TV band, CB, PMR bands, VHF Marine band, VHF Taxi band, etc.

Improve your scanner’s reception with this active, broadband

aerial. The aerial supplied with most scanners is perfectly
adequate for local reception, but a significant improvement

can be made in the reception of long distance (DX) and weak
stations by using a fixed, active aerial like the Super Scan.

In simple terms, the Super Scan consists of an antenna and
preamplifier, covered by a plastic tube, preferably mounted
as high as possible on the outside of your property,

probably on a gable or the eaves.

The preamplifier boosts the signal to overcome losses in the
down lead. This set up is superior to having a signal amplifier
close to the receiver as this would also amplify noise generated
or picked up by the down lead. Power for the signal amplifier is
supplied by a unit which is positioned indoors, the power being
fed to the amplifier via the conductors of the down lead.

BUILD IT YOURSELF AND SAVE £££s

) . The ready-built and tested Super Scan includes:

PSpeC'ﬁC?yt'o" — ® Super Scan antenna ® Power supply interface
ower supply: +9Vto + < * . *
S R 2omA @ 12V © Mains power su.pply : ® 15m coaxial down lead
Frequency range: TMHZ to 1500MHz ® Adaptors to suit a wide range of scanners
Gain: 19diB max. ® Ready assembled 1m connecting cable*
Impedance: 509 ® Acrial clamp* @ Instruction leaflet (XV54J)*
Antenna length: 1-24m
Order Code 90061, Assembled Super Scan, £79.99

@ Add carriage £2.80

PROJECT
RATING

LEAFLET AVAILABLE — (XV32K) price 99p NV

The Super Scan is also available as a kit
which includes all the parts necessary
to construct the basic aenal and
preamplifier.

General items such as those marked™®
above are not included, allowing the
aerial to be custom constructed to suit
the exact requirements of your particular
scanner: for instance, your scanner may
use a variety of connectors or have a

built-in antenna power supply. The 114in.
plastic waste pipe for the housing is
readily available from DIY suppliers.

Comprehensive assembly details (also
available separately, Order Code XV32K,
price 99p NV} and a Constructor’s Guide
are included with the kit.

The project rating for the Super Scan
is 4: Advanced. A fairly high level of skill
is required in construction, however, the
only test gear required is a multimeter,
and no setting-up is required.

Order Code 90062, Super Scan Kit, £29.99

All prices include VAT, except those marked NV which are zero rated, and may change after 31st August 1995. All items subject to availability. E&OE.

!

See the full range of over 350 project kits

in the 1995 Maplin Catalogue: only £3.45
from your local Maplin Electronics store or
branches of W H SMITH,; or by mail order
direct from Maplin Electronics (Order Code
CA12N) for £3.95 inc. p&p. Call the Credit
Card Hotline on (01702) 554161 to order kits
or a copy of the catalogue, or call (01702)
552911 for details of your local store.

Maplin Electronics operates a policy of
continuous improvement, and we reserve
the right to change specifications quoted
on this advert without notice.
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MECE FOR YOU TO BUILD!

INTERACTIVE DOORBELL 8

MWRES ESSENTIAL READING! |

PUTTING YOU IN CONTROL 3
OF YOUR CD PLAYER

No, this article is not about how to fit a new
set of batteries into your Hi-Fi's remote control
handset! Martin Pipe describes the features
behind the latest buzzword in multimedia
gadgetry, CD-i, or Compact Disc Interactive,
to give it its full title. This extension in the CD
player’s functionality enables high quality,
interactive video images to be combined with
sound, for the uftimate in games, educative
features, and films.

COLOUR PRINTING

Get wised up about colour printing
technology, present and future, by reading this
comprehensive article by Frank Booty, and
impress your friends and colleagues with
your new-found knowledge of how to produce
glossy and colourful presemanons of any

Impress callers to your door, by installing
this unit in place of a boring old conventional
doorbell, and using it to relay messages,
music, or other noises (1) of your choice,
perhaps even a combination of all three, in
addition to the initial, satisfying ‘ding-dong’
chime that this unit generates. There is even
an extension speaker facility, for the far-flung
corners of your home, or garden shed!

MAINS POWER CONDITIONER

Safeguard your sensitive mains powered
electronic equipment, enhance their operating
performance, and lengthen their lifespan,

by using this project to fifter out all the noise
and voltage fluctuations that are present on
the domestic mains supply, as a result of
inconsiderate neighbours using electric power
tools, triac-switched devices and the like.
This filter is particularly effective for use with
computers, Hi-Fis, and TV/satelitte sets -
gvery home should have one (ormore

2

Morse Code operatofs ‘bug eylr,
when used in combination with &p
key, generates a string of dots orda
depending on whether you push the key o
the left or to the right - and saves you having
to frantically hammer away on a conventional
Morse key, making long messages much

oot mto the air wh|lst the doctors and nurses
beat a hasty refreat, then iook pleased as
punch as the patient springs back to life (usually)!
That piece of life-saving equipment is calied
the Defibriliator, and this article, by Douglas

Clarkson, explains how and why it operates
as it does, and how it has been developed.

easier and potentially quicker to send.

BATTERY SAVER

Be more amenable 1o the environment,

and kinder on your wallet or purse-strings,
by using this handy, easy-to-build circutt

to automatically switch off, after a widely-
presettable delay period, battery-powered
equipment that has been left on by absent-
minded individuals ~ this project can be
adapted to operate with virtually any battery
driven device you can think of!

UNIVERSAL STEREQ PREAMP

Build this pinout-compatible sister project to last
month's Comection Preamp module, and gain a
neat and compact stereo ampiifier system that
will enable you to dust off and appreciate once
again, your collection of ye olde worlde vinyl
records, by playing them through a modem

CD Hi-Fi amplifier - it will soon have you
rummaging around the used record stores
in search of yet more golden oldies to play!

74
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> IN THIS ISSUE...

NOISE

This informative article, by John Woodgate,
gives an in-depth investigation into the types,
causes and effects of electricat noise, and
how to go about preventing it from becoming
a major problem, important in these days of
emc compatibility regulations! Complying with
these directives is of increasing concem, with
the widespread use of sensitive, precision
control electronics, operating within regions
of high-denstty radio emissions.

SAILING SHIP TO SATELLITE

The final episode of this series, by Lenore
Symons, describes the history of transatlantic
cable developments, and of radio telephonic
and picture transmissions between the UK
and USA. Also covered, is the transatiantic
satefiite and space communications.

J

4

/pe of fuse is needed

50

SETTING UP A RADIO SHACK

The popular image of an amateur radio
enthusiast is one of a slightly forlor, eccentric
individual, huddied over their apparatus in a
cramped corner of a dusty attic, amongst the
cobwebs. But, your set-up need not conform
to this stereotype! Follow the suggestions and
tips in this article by lan Poole, and create an
efficient, comfortable radio shack in your
home or outbuilding, that will allow you
maximum enjoyment of this hobby.

COUPLED CAVITY SPEAKERS

The second instalment of this article, by

David Purton, continues with the theory behind
the coupled cavity Hi-Fi speaker concept,

and further describes how you can construct
a bespoke pair for yourself, tailored to suit
your stereo system and room dimensions, and
designed to give a high quality output, whilst
getting the loudspeakers to operate at their
maximum efficiency.

m NOT TO BE MISSED!
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ABOUT THIS ISSUE ...

Hello and welcome to this month’s issue of
Electronicst An important news flash hereby follows!
This is to announce a replacement for the
Subscribers’ 5% Discount Card Scheme, for
Subscribers who are unaware of this change, which
took effect from April. However, before you start
protesting, please read onl! To take its place, there
will be a selection of superb Special Offers,
advertised within the pages of this, and future issues,
and giving discounts, for example, a huge saving of
£57 (over 47% M) on a 300W Car Amplifier — being
a Subscriber will enable you to take advantage of
these astonishing bargains! If you would like to
become a subscriber and take advantage of future
special offers and benefits of subscribing, tum to
page 46 of this issue to find out more, or Tel: (01702)
554161. Note: if ordering by Mail Order, normal
handling charges apply, but if purchasing from one
of our refail outlets, you will not have to pay the
carriage charges.

This month, there is a varied crop of five
interesting projects for you to build, which consist of
the Universal Stereo Preamp, designed to
complement the Correction Preamp detailed in the
previous issue, and in Circuit Maker, there is a highly
useful Battery Saver circuit, to provide automatic
power-down of equipment that has accidentally
been left on. The CMOS Electronic CW Keyer which
is used in conjunction with a paddie key, is a modem
version of the mechanical ‘bug key’, and allows
Morse operators to send a given number of dots/
dashes with just one side swipe of the key, reducing
the not inconsiderable effort required for lengthy
transmissions. Then, there is the long-awaited (!)
Interactive Doorbell, an entertaining project based on
a digital speech recording IC, which can replay
messages or sound effects to callers at your door,
doubtless, much to their amusement and
satisfaction, not to mention yours! Finally, the Mains
Power Conditioner is a highly-effective filter, for

smoothing out the noise and spikes from the mains
supply, to prevent It causing damage or spunous
effects to any sensitive equipment you may possess.

Features this month, include Colour Printing, by
Frank Booty, giving the low-down on developments
taking place in this widely expanding illustrative
medium, Compact Disk Interactive (CD-i), from
Martin Pipe, telling all you wanted to know about this
exciting facet of multi-media technology, whilst
Fuses, by Stephen Waddington, looks at the other
end of the device complexity spectrum, showing
which fuse to choose and why, for any given
application, out of the large choice available.
Douglas Clarkson's History of Defibrillation,
describes the development of the Defibrillator, the
now-familiar electronic shock machine, as seen
In every good(?) medical drama shown on TV
nowadays. Concluding this absorbing line-up, is
Setting Up a Radio Shack, from lan Poole, and also
the second part of Sailing Ship to Satellite by Lenore
Symons. All this, plus our usual regular, nourishing
dose of essential and informative reading matter. So,
unti! next month, from everyone here at Electronics,
here's wishing you a highly enjoyable read!
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IN NEXT ISSUE . . .

In the August issue of Electronics, there are more terrific
projects planned, in the shape of the Call Code Switch,
which allows you to switch on/off, appliances at different
locations, for example, at home — by means of putting
a call through to a telephone nearby the Call Code
Switch, of a specific pattem of ‘phone rings (which only
the user will know). This would allow you to switch on
the lights, TV, kettle, etc., from anywhere — even from
the other side of the world! Then, there is the Westem
Sound Generator, which can provide a selection of six
realistic Country'n'Westem sound effects, comprising
nfle/gun/cannon shots, horses galloping/whinnying, and
a bugle fanfare! The Multi-Strobe is one for all the ravers
amongst you, which is designed to flash a Xenon flash-
tube, in a choice of 100 bequiling pattems — just the
ticket for parties, discos, or as an attention-grabber, for
advertising. The SW Regenerative Receiver is a
relatively simple, but highly effective, shortwave radio,
aimed at beginners to the world of global radio coverage
- 80, now's the time to brush up on your intemationat
language skills!

An all-new line-up of features planned for this issue,
consists of Flash EPROMs, by lan Poole, which
analyses this high-speed memory, which could soon
take the place of floppy disks in computers. Low Energy
Personal Computers, by Frank Booty, discusses the
design initiatives behind the new generation of ‘Green
PCs’ - ways of cutting back on the energy-guzzling
excesses of PCs as we cumrently know them, Douglas
Clarkson's UV Radiation informs us of the various forms
of UV light spectra, and appiications for this type of
radiation in electronics and computing. Meanwhile,
Yesterday's Electncity, by Stephen Waddington, looks
back in time, to tell the fascinating story of the pioneers
of electrical and electronic developments and
inventions, many of which came about quite by accident!

Heading your way soon, are the continuing parts of
Coupled Cavity Speakers, by David Purton, and John
Woodgate’s investigation into Noise. Forthcoming new
senes, inciude Practical Guide to Modem Digital iCs, by
Ray Marston, which describes the operation,
charactenstics and applications for the various sub-
families of logic ICs available today, whilst Music
Synthesis, by Richard Wentk, tracks the path of the
development that led to the design and use of
synthesizers in modem music. And talking of paths, make
sure you regulary beat one down to your local newsagent
80 that you don't miss Electronics each month!
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Project Ratings

Projects presented in ths issue are rated on a 110 5 for ease or diticutty ot
construction to help you decde whether 1t 1s within your construction capabiithes
before you undertake the project. The ratings are as follows:

E’ Simple 1o buskd and understand and suftable for absoute begmners.
Basic of tooks required (e g, soidening iron, side cutters, pers, wire
strppers and screwdnven). Test gear not requwred and no sefting-up
needed

ﬁi Easy 1o busd, but not sutable for absokte begnners: Some test gear
==/ (e.g. mutmeter) may be requred. and may aiso need sefting-up or
testing,

é Average. Some skill In construction or more extensve setting-up
— requred
s Advanced. Fairly high level of skil n construction, speciaksed test gear
"% or setting-up may be requred
E Complex. High level of siul in constructon, speciaksed test gear may be
I required. Construction may involve complex winng. Recommended for
skiled constructors only.

Ordering Information

Ktts. components and products stocked by Mapiin can be easdy obtamed n a
numoer of ways:

Vistt your local Mapin store, where you will find a wide range of electronc
products.

1t you do not know where your nearest store is, Tet: (01702) 552911. To avod
arsappontment when intending to purchase products from a Maphn store,
customers are advised fo check avallabikty before traveliing any distance
Wte your order on the form printed in this issue and send it to Maphin
Electroncs. P.O. Box 3, Raylexgh, Essex. $56 8LR. Payment can be made
using Cheque. Postal Order, or Credt Card

Telephone your order. call the Mapin Electronics Credt Card Hotine on (01702)
554161

H you have a personal computer equpped with a MODEM, dial up Mapin's
24-hour onne database and ordenng service, CashTel. CashTel supports 300-
1200- and 2400-baud MODEMs usng CCITT tones The format is 8 data bits, 1
stop b, no panty, hull duplex with XorVXoff handshalang. All existing customers
with a Maplin customer number can access the system by simply ol
(01702) 552941. It you do not have a customer number Tet: (01702) 552911
and we wil happily 1ssue you with one Payment can be made by credht card.
H you have a tone dial (DTMF) telephone or a pocket tone daker, you can
access our computer system and place orders directly onto the Maphn
computer 24 hours a day by simply dialing (01702} 556751, You wll need a

Mapin customer number and a personal dentification number (PIN) to access
the system. It you do not have a customer number or a PIN fumber Tet:
{01702) 552911 and we wil happily issue you with one.

Overseas customers can place orders through Mapin Export, P.O Box 3,
Raylesgh. Essex. 556 8LR. Engiandt Tet: +44 1702 554155 Ext. 326 or 351;
Fax 444 1702 553935.

Full datais of all of the methods of acdenng from Mapin can be found in the
current Mapin Cataiogue.

Subscriptions
Full detads of how to subscribe may be found on the Subscription Coupon
n this ssue. UK Subscnpton Rate: £21.96/12 months, £10.98/6 months.

Prices

Prces of products and services availabie from Maphin, shown n thss issue,
inckude VAT at 17.5% (except tems marked NV which are rated at 0%) and
are vakd between 2nd June and 31st August 1995 errors and omissions
exciuded. Proes shown do not nclude mail order postage and handing
charges. which are levied at the cuent rates ndicated on the

Order Coupon i this ssue.

Technical Enquiries

H you have a technical enquiry relating to Mapin . Components

and products featured i Electronics. the Customer Technical Senvices
Department may be able fo heip. You can obtan help in several ways; over the
phone, Tel: (01702) 556001 between 9.00am and 5.30pm Monday to Friday,
except public holdays, by sending a facsmile, Fax: (01702) 553935; or by
wrning to: Customer Technical Servces, Mapan Electronics pic., P.O. Box 3,
Rayiegh. Essex. 556 8LR. Don't forget 1o include a stamped seff-addressed
envelope f you want a written reply! Customer Techrical Services are unable
10 answer enquines relatng to third-party products or components which are
not stocked by Mapin.

‘Get You Working’ Service

H you get compietety stuck with your project and you are unable 1o H
workong, take advantage of the Mapin Get You Worang' Service.
savadabiekrdlMdnkﬁsaﬁpvqeaswﬁhmexoemmd' DataFies

smitar ‘buiiding block’ and ‘applcation’ Girtults Torakeamamagedmesavce
retum the compiete ke to: Retums Department. Mapkn Electroncs pic.. P.0. Box 3,
Rayleigh, Essex. $56 BLR. Enciose a cheque or Postal Order based on the pnce
of the kit as shown in the table below (minimum £17). i the faut is due to any emor
on our part. the project will be repaired free of charge. if the fautt is due to any error
on your part. you wil be charged the Standard Senicing Cost phus parts.

Kit Retail Price Standard Servicing Cost
w10 £24.99 £17.00

£25.00 10 £39.99 £24.00

£40.00 10 £59.99 £30.00

£60.00 to £79.99 £40.00

£80 00 t0 £99.99 £50.00

£100.00 10 £149.99 £6000

Over £150.00 £60.00 minimum

Readers Letters

We very much regret that the ecdonal team are unable 10 answer technical
quenes of any kand, however, we are very pieased 10 receme your comments
about Electronics and suggestions for projects, features, series, etc Due 1o

the sheer volume of letters recenved, we are urfortunately unabie 10 reply 1 every
etter, however, every letter is read ~ your time and opinion is greatty apprecated
Letters of parbcular interest and signficance may be pubkshed at the Eators
dscretion. Anty comespondence not inkended for publication must be cearty
marked as such

Wrte to: The Edor, Electroncs - The Mapin Magazne, P.O. Box 3, Raylegh.
Essex. 556 BLR, or send an e-mall to AYV @ maphn demon co.uk
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In March 1983, CD was launched on an unsuspecting Britain, with claims '
of ‘no more snap, crackle and pop' and ‘perfect sound forever’. The medium - \\>’ER 47/
was indeed far more robust than the then-dominant LP record — does anybody #% _<<-

remember the hole- dnlhng demonstrations and the famous Tomorrow's World Ve e

‘smear test? Although ‘real’ audiophiles sneered at the new medium, the :
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manufacturers predicted that within 10 years CD would have virtually replaced
vinyl. Unlike most predictions, this one proved surprisingly accurate.

ompACT Disc was developed in the late
' 1970s by Philips and Sony, both con-

sumer electronics giants on their
respective continents. One of the reasons for
the success of CD was the fact that licenses
were sold to all major manufacturers, and a
wide range of players became available - there
was no competitive medium around at the
time. Ironically Sony and Philips are now com-
peting head on with their respective digital
audio recording systems — MiniDisc and
Digital Compact Cassette.

Apart from containing music, the vast data
capacity (approximately 650 megabytes) is
proving useful in other areas. Launched by
Philips and Sony in 1985, CD-ROM started
replacing large quantities of paper in libraries
and research institutes in the late 1980s. It has
since spread like wildfire to the consumer mar-
ket with ‘multimedia PCs' - basically a flashy
name for a regular Mac or PC retro-fitted with
a CD-ROM drive (and sound-card, in the case
of the PC).

Nevertheless, the capacity of CD gives excit-
ing possibilities for computer users — for ex-
ample, the inclusion of megabyte-hungry
sound-bites and real-time video sequences
into software. With appropriate software, you
can even use your £1,000+ PC as a £100
audio CD player! CD-ROM has given us some

July 1995  Electronics — The Maplin Magazine

fascinating, well-presented and user-friendly
programs (typically graphics-heavy games
and ‘infotainment’), useful business tools —
and some textbook examples of pretty sloppy
programming, which makes poor use of the
near-gigabyte available!

. " '-}'/0

Kether — a futuristic space adventure for CD-i.

Kodak's Photo CD, first announced in
September 1990, is another standard that
makes good use of the CD format. Take your
negatives or undeveloped film to a Kodak-
approved chemist, and say that you want
them on a CD, rather than the regular set of




CD-i joystick.

Phillips’ current CDI 210 player.

prints. Buy yourself a Photo-CD compatible
player, and then watch them on your TV
screen. Features of the system include ran-
dom access viewing, zooming and panning.

Each Photo-CD disc will hold up to 99
colour shots, but it is rather restrictive — you
cannot, after all, lug around a bulky array of
equipment to show your mates holiday snaps
down the pub. Photo-CD has, however, found
a niche market in photo libraries for electronic
publishing. Interestingly, Kodak is now selling
a portable Photo-CD player (also compatible
with audio CDs) — presumably to try and gain
support with the general public.

Multimedia CD

In 1991, Commodore launched the £600 CD-
TV, which married a CD player to an Amiga
computer. It flopped spectacularly, because it
was marketed poorly — potential customers
were not sure whether CD-TV was a com-
puter or a games machine. Other companies,
targeting their wares at a specific audience
(such as Sega and its heavily advertised Mega
CD) have had rather more success with CD-
based systems.

Into the arena have come two more CD-
based ‘multimedia’ home entertainment sys-
tems. A number of significant companies,
such as Panasonic, Electronic Arts and ATGT,
have thrown their weight behind the recently-
launched 3DO system. Philips gave CD-j, or
Compact Disc Interactive, a US launch in
October 1991, and followed this a few months
later in Europe and the UK, with much fanfare.

The Japanese have kept quiet about their
involvement in CD-i, and one can be forgiven
for believing that it is totally a Philips innova-
tion. Sony and Matsushita (Panasonic,
Technics) co-developed the system and the
Japanese CD-i consortium also includes
Kyocera, JVC, Sanyo, Yamaha and Pioneer,
who are all developing players. In fact, the
Japanese consortium has over 200 members,
involved in both hardware and software.
Sanyo's CDX1 prototype resembles a lap-top
computer, with a 4in. colour LCD display,
while Matsushita designed a more conven-
tional player.

These prototypes were demonstrated in
1992 — interestingly, there has, of yet, been
no UK launch of either. This is perhaps under-
standable in the case of Matsushita, which
has recently launched its 3DO Multi-player.
Sony, meanwhile, has made noises about
launching CD-i as a business-orientated
product - rather like its currently-available
Data Discman. Philips, out of interest, is
releasing a similar machine with a colour LCD
screen. Business applications of CD-i will be
discussed later.

4

On the European front, those supporting
CD-iinclude TV companies, software houses,
hardware companies and publishers. These
include Central Television, Maxwell
Communications, Elsevier, Carlton
Communications and Pearson.

A major Taiwanese manufacturer will shortly
be producing domestic CD-i players, while
US company Interactive Media is producing
cards (Media-Desktop) for CD-ROM-equipped
PCs and Macs which give them full compat-
ibility with CD-i discs. Philips hopes that other
manufacturers will follow, making it a ‘world
standard’ — but the company realises that
good quality software will help to achieve this
goal. Most of the CD-i press releases issued
by Philips’ PR company relate to the software
being produced, rather than hardware. When

audio CDs were first introduced, there was no
direct competition. Over ten years later, the sit-
uation is clearly different for the many types
of computer-based system that use the
medium as a data storage. As we will find out,
though, the CD-i standard has some inter-
esting tricks up its sleeve which, it is hoped,
will make consumers choose the system over
the others. The large, but largely unan-
nounced, third-party support will help.

What can CD-i do?

CD-i is, according to Philips, the multimedia
version of the compact disc. CD-i discs store
a mix of video, text, graphics, animation and
sound, which is all under control of the user

hence the ‘interactive’ part of the name. In

Group shot of joystick and selected software.

PHILIPS

Rear view of CDI 210 player.
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Opening screen shots of various titles.

the UK, the system first went on sale in April
1992, accompanied by 32 software titles
including children's games, interactive en-
cyclopedias and music discs.

CD-i is, as you would expect, fully compat-
ible with regular audio CDs - but then so are
all the other CD-based systems mentioned
earlier. The box even looks like a regular audio
CD player, albeit with fewer buttons on the
front panel. The main difference is that the
unit plugs not only into your Hi-Fi system,
but your TV set as well. The supplied remote
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control looks unlike any supplied with a CD
player, its most distinctive feature being a
joystick.

The basic CD-i player, currently the CDI
210 (a pretty similar machine to its predeces-
sor, the CDI 205, which launched CD-i in
Europe) will, in addition to audio and interac-
tive CDs, work with Kodak's previously-men-
tioned Photo CD. This will help to improve
consumer take-up of that standard. Unlike
other systems, CD-i is not tied to a national
TV standard — in common with audio CDs, a

disc bought in one part of the world can be
played in another.

But the real jewel in the crown is Video-CD,
the first consumer product in the world to use
MPEG-1 digital video. To play Video CDs, a
FMV (full-motion video) cartridge needs to be
inserted into a slot at the rear of the CD-i
player. A few months ago, Philips offered the
CD-i player and FMV cartridge together at a
special price. Future machines will incorporate
the MPEG decoder as standard.

It is important not to get the fully digital
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Interior view of CD-i player.

Video-CD mixed up with CD Video (CDV),
which was launched in 1987. CD Video is the
current high-quality 12in. laserdisc system,
popular with home cinema buffs, in which the
picture is stored on the disc in analogue form,
in the same way as the original LaserVision
system. The sound, meanwhile, is stored
digitally as per regular audio CDs. 12in. CDVs
yield up to an hour of sound and vision on
each side — you have to tum the disc over in
the middle of a film unless you have one of
the new ‘double-sided’ players which does it
for you. Originally, there were also single-sided
8in. and 5in. versions, which never quite took
off. With a 5in. ‘clip’ CD (the same medium,
remember as Video-CD) playing times were
limited to 6 minutes of video/audio, and a fur-
ther 20 minutes of audio only. The bigger 8in.
('EP’) discs provided a maximum of 20 min-
utes of audio only. The bigger 8in. (EP") discs
provided a maximum of 20 minutes of vision
and sound, which was still to short for most
purposes. The only practical use for the
medium was just an expensive way of buying
a CD single, with a pop promo thrown in for
good measure. Philips even launched a midi-
sized player, the CDV-185, which would play
the 5in. CDVs, in addition to regular CDs. Not
surprising, these were destined to be yet
another icon of the yuppie era.

An unusual application of the CD-/FMV
system is a CD karaoke system, jointly devel-
oped by Philips and JVC. The system is com-
patible with regular FMV-equipped CD-i
players, and existing CD-Graphics based
karaoke machines which have been MPEG-
upgraded. CD-i karaoke offers multi-lingual
capabilities, and the software can be produced
at low cost. Existing titles will be ported over
to the new format, building up a large library
of karaoke titles.

CD-i is the first system compatible with
Video-CD, which is being heralded as a land-
mark event in consumer electronics. Up to 74
minutes of video and audio can be stored on
each disc — inconceivable when the original
audio CD format was developed in the late
1970s!

CD Standards

At this point, it would be wise to look at the
various CD standards around. Audio CDs,
which conform to a standard known as Red

6

Book, deliver around 2 million bits per second,
of which 1:4 million are used for storing the
audio information. The rest are used for error
correction, player control and text. The latter
is rarely implemented or supported, except in
karaoke machines.

CD-ROMs, now referred to as Mode 1 discs,
provide more error correction to protect the
data, and so can only deliver 1-2 million bits
of data every second. Multimedia CD-ROMs
appear to be slow, since sound and pictures
are written on different parts of the disc and
the laser pick-up has to do a lot of travelling!
This explains why double-speed CD-ROM
drives are becoming popular to speed up
access times.

This was rather a bodge, and so Mode 2
discs were introduced. These interleave small
portions of the sound and pictures, which are
separated from the bit-stream by the decoder,
providing both simultaneously. There are two
variants of the Mode 2 standard. Multimedia
CD-ROMs are usually used for non-critical
leisure and educational applications. These
usually conform to the Form 2 variant, which

provides less error correction. CD-i is, in fact,
a Mode 2 Form 2 system. The XA format,
another conformant, has been designed to
work across different platforms. XA discs
include Photo CD and Video-CD. Business
applications are catered for by Mode 2 Form
1 discs, which use very reliable error correc-
tion at the expense of capacity.

Video CD

Video CD, an XA Mode 2 Form 2 format, uses
MPEG-1 digital full-motion video, which was
discussed in an article in the December (Issue
84) of Electronics. Video-CD gives full on-
screen indexing of the disc (like ‘chapters’ on
a laser-disc) which gives users the opportunity
to select any section of a movie, or song on
a music disc, easily and very quickly. The full
interactivity of CD-i is missing, however,
because the control codes have been left out
for reasons of disc space. The Video CD stan-
dard, known as White Book, was laid down by
Philips, Sony, Panasonic and JVC in mid-
1993. A number of manufacturers are devel-
oping, or are marketing White Book-
compatible equipment. These include MPEG
video boards for multimedia PCs, 3DO add-
ons, etc.

The first Video-CDs were launched by
Philips before White Book was finalised, pre-
sumably to gain a foothold in the market, and
these do not conform to the White Book stan-
dard. These discs will, as a result, not play on
anything other than a FMV-equipped CD-i
player. Philips have had to contend with other
Video-CD gremlins. When watching a movie
on a CD-i player with an early FMV cartridge,
there was geometric distortion of the picture.
Everyone appeared tall and thin! Without
informing customers who had already bought
a FMV cartridge, Philips quietly brought out a
newer version which worked at a slightly dif-
ferent clock rate to counter the problem. If you
experience any problems, contact the Philips
hotline on (0181) 665 6350).

Video-CD players will be launched by
Samsung in the spring of 1995, for around
£350. With the cost of the Philips CD-i player
and FMV cartridge currently at £500 (and
falling), it can be argued that this is too expen-

Disassembled CDI 210 player.
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sive — CD-i gives you more facilities for only
£150 extra. The difference will be even less
when CD-i players incorporating the MPEG
circuitry are available.

The implications of Video-CD are enor-
mous, particularly for the video rental indus-
try. No more customer complaints about
annoying drop-outs from much-played tapes,
and no more chewed tapes to be replaced.
Indeed the system will offer the same robust-
ness of audio CDs. They are also considerably
cheaper to produce in bulk than video cas-
settes (which have to be duplicated in real-
time) and are easier to store.

Current Video CD titles available include
Top Gun, Patriot Games, Star Trek VI, Sliver,
Indecent Proposal, A Fish Called Wanda,
Wayne's World, Patriot Games and The Krays.
The price of Video CD movies is typically £18.
Deals have been signed with Paramount
Pictures, Orion, MGM/UA and PolyGram to
release over 180 titles, and many more are set
to follow. Music titles include Pink Floyd's
Delicate Sound of Thunder concert, and
Bryan Adams' Waking Up The Neighbours.

With a Philips-supplied CD-i player and FMV
cartridge, the Patriot Games double CD gave
good results, with little vision artifacts notice-
able, indicating a good MPEG mastering stage
(some of the earlier discs were somewhat
poorer in this respect). The picture quality,
which is obviously not as good as that from
12in. analogue laser-discs, had roughly the
same resolution as VHS tape (260 lines), but
had none of the dropouts or graininess. The
digital soundtrack also held the Dolby
Surround information intact. The only incon-
venience is that you have to change the disc
halfway through a movie — but users of ana-
logue laser-discs have to do that anyway!

Scene from Voyeur.

Nimbus is working on a £150 add-on which
sits between your audio CD player’s digital out-
put and your TV. Sadly this system (also known
as Video-CD), which will yield 79 minutes of
video and sound, is incompatible with Video-
CD. Since Sony and Matsushita have huge
stakes in film and music companies, they are
unlikely to provide software for the system —
amajor blow for getting the system established.
Big business strikes again! In addition, Philips
say that as many as 70% of suitably-equipped
audio players will mute their digital outputs,
because they are likely to be confused by the
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XA flag. Presumably, modifications could be
made to by-pass the mute switch.

CD-i Software

Since it was launched in 1991, a wide range
of CD-i software has been made available.
Educational software, arcade games and
music titles feature most prominently. The
Comptons Multimedia Encyclopedia was one
of the most impressive, giving easy access to
information on an incredible variety of infor-
mation, albeit seen from an US perspective.
The disc is often bundled with the player, and
could well be a valid excuse to buy one.
Interested in the history of art, the Second
World War or how a CD player works? It's all
here! There are a few minutes of ‘base case’
video snippets available (you do not require a
FMV cartridge for this!), countless digitised
photographs, and hypertext links so that you
can access information on topics related to
the one currently being scrutinised.

The encyclopedia is very well laid-out, and
there is an excellent on-line tutorial to intro-
duce you to the system. The only problems
noted were that some of the photographs did
not display correctly, and disc access could be
painfully slow. What's more, the system inex-
plicably crashed on one occasion. Bearing in
mind that the disc was one of the first avail-
able, Comptons did an extremely good job.
Other educational software includes pre-
school titles for kids, an ‘art gallery on a disc’,
and an impressive photography tutorial from
Time-Life. Another package, Two Can Publish-
ing's Shipwreck, introduces electricity to over-
eights in an imaginative way. There is even a
CD-i version of the Joy of Sex, but Philips’ PR
company saw fit not to include anything in the
box. Presumably it had excited another
reviewer so much that (s)he forgot to take it
out of the player! On the subject of adult enter-
tainment, a Playboy Relaxation Disc is avail-
able. The mind boggles!

Thanks to the capacity of CD, some
advanced games have been made available
on CD-i, including conversions of arcade
games. Thanks to a licensing deal with
Nintendo, a subsidiary of Philips (Fantasy
Factory) produced an original (and surpris-

Continued on page 21.
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Design by Nigel Skeels
Text by Maurice Hunt
and Nigel Skeels

KIT AVAILABLE
(90023)

PROJECT .
PROJECT Bl Price £39.99a1
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“Sorry to keep you waiting.
Please can you hang on a
moment, | will be with
you directly »

Here is a doorbell with a difference —
not only will it give a rather fetchin
'ding—’c‘iong‘ chime, i'tShcatn %lf: rell'ay: F EA U I{ ES :
any message you wvi (o} calier: ~
It does not have to be a worded * Record and playback of messages
message; could instead choo! g
gy o g * Excellent sound reproduction * 16 second
taehcmniuisisribonclll  NON-volatile memory * Ten year voice retention
For example, have the soundtrack of %
Raiioins A vl *+ TWO-tone chime sound * Independent controls
are away on holiday! The provision . . .
of mode selection allows you to for inside and outside bell and speech volume
iy R e Sy * Low standby current consumption * 3 modes
ntended), by choosing to have 5 A 0
cither the bell on its own, beil of operation * Extension speaker facility
followed by message, or blissful
‘do not disturb’ total silence mode. AP P LI CATI o N S

* Novelty or serious use * Homes, shops, offices, hotels, etc.
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Specification

Power supply: 84V DC (Ni-Cd PP3)/8V AC
(Bell Transformer)

Supply current (standoy): 7-15uA DC or 3-2mA AC

Supply current (activated, maximum): 203mA DC or 250mA AC

PCB dimensions: 103 x 163mm

Case dimensions {unit): 197 x 110 x 56mm

Case dimensions (bell box): 80 x 1715 x 42mm

Visual indicators: LED ‘Recording’ indicator

Recording time: 15-9 seconds

Door LS
Optional
House 2

l

Ploy Auto Play

i Door Bell

>
S1h

On /Off-
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2
14
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Internal view of the outside unit.
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Figure 1. Block diagram of the
Interactive Doorbell.
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Figure 3. Block diagram of the ISD1016AP Voice Record/Playback IC.

been used to good effect in previous
projects, such as the Velleman Electronic
Record/Playback Module (VF43W),
described in Electronics Issue 85, and the
Electronic Memo Pad (LT790) featured in
Issue 87 (albeit using a surface-mount
version). This is a single-chip voice
record/playback device, which provides
16 seconds of recording time stored in a
non-volatile array of analogue cells, doing
away with the need for digital memory; it
is claimed that the 128K analogue cells are
equivalent to 1M-byte of digital storage.
Another advantage of this revolutionary
method is that it eliminates the need for
complex digital conversion, compression
or voice synthesis techniques which often
compromise the resultant voice quality.

The door chime Circuit uses a Holtek
chip, IC2, which is an HT-2811, a dedicated
dooroell sound generator device, featuring
a very low standby current of around 1uA,
which is extremely useful when using battery
operation. The pinout of this device is
shown in Figure 4.

Although the speech IC contains an audio
ampiifier, this is not used, since, with an
output power of 50mW into a 16Q
impedance, it is not powerful enough to
give an acceptable dooroell volume when
used to feed the two speakers required
(one inside, one outside). Instead, an
external stereo amplifier is used. This is
based upon IC1, a TDA2822M 1W power
amplifier, each channe! being used to drive
a loudspeaker (with the identical signal, i.e.,
it is not in stereol), and allowing pravision
of an extension speaker, if required.

Further power saving is incorporated
by means of IC4, providing an amplifier
switch-off delay, the time period being set
by RV6, which also determines the.delay
betvveelwtr\ebdlandreplayoftr\en\essage.
Preset potentiometers RV1 to RV4 are the
volume controls for the individual setting of
inside/outside speaker, and bell/message
levels, whilst RvS adjusts the speed of the
oscillator, which determlnes the pitch of the
bell sound. .

The circuitry is powered via a 5V regulator,
RG1, a Holtek HT-1050, which is chosen for
its low power consumption, of just GuA.
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Figure 4. Pinout of the, HT-2811 Doorbell IC.

A bridge rectifier, BR1, is included, so that
the power supply may be of either 8V AC,
or 15V DC. Although the recorded message
will be retained in memory in the event of
a power faillure, the design includes a Ni-Cd
PP3 cell, which provides a back-up, so that
the doorbell and message will remain
working during a power cut. The battery

is kept charged at all other times by built-in
trickle-charging circuitry.

Indeed, the interactive doorbell could
feasioly be run from large capacity batteries
as opposed to a mains PSU if desired, since
overall power consumption is very low in
standoy mode, aithough you would get
some very odd-sounding messages being
emanated when the battery eventually runs
low! 4

Connections between the main board
and the power supply, internal and external
loudspeakers and bell push are made via
terminal blocks T81 to TB4, respectively.

PCB Construction
Following the circuit diagram, PCB legend
and track, illustrated by Figures 2, 5a and 5b
respectively, will assist in the building-up of
the PCB, and in the understanding of the
following description.

Generally, the board is built in order of
ascending component size, from smallest
to largest. Leave the ICs in their protective
packaging until the remainder of the board is
completed, before plugging them into their
sockets, taking cautions against stray static
charges - in particular with the main voice

chip, which is quite expensive to replace.

It is important that the wire links shouid be
fitted prior to anything eise, since some
are positioned beneath the IC sockets, and
hence will become inaccessible.

Next, fit the Veropins, resistors, diodes
and Zener diode, observing correct
diode polarity, followed by the preset
potentiometers. The bridge rectifier, BR1,
should then be fitted, succeeded by
the IC sockets, observing that they have
alignment notches which should ideally
be appropriately orientated, although as
long as the ICs themselves are put in the
correct way round, it is not a crucial point.

Follow this by fitting the capacitors,
observing correct polarity with electrotytic
ones, then the transistors and voltage
regulator RG1.

Prior to fitting switches S2 and S3,
they must be converted from locking to
non-locking (momentary) action, and this
is achieved by replacing the wire retainer
clip on each switch with the special nylon
retainer (supplied with the switch), as per
Figure 6. Note that when the wire retainer
is removed, the plunger will be forced out
under spring pressure, so ensure that it is
held in firmly as the clip is taken out, or else
the plunger will be launched across the
room — or into an eye! Then install switch
$1, and the terminal blocks TB1 to TB3.
Finally, solder the electret microphone and
LED onto the Veropin connections, as per
the diagram shown in Figure 7.

Case Preparation
Internal box
Refer to Figure 8a, which provides the driling
details for the inside-mounted casing. lt is
necessary to screw the two halves of the
case together prior to drilling, since some of
the holes in the case sides are on the joining
edge axis. However, the end-plate may be
drriled separately, if it makes life easier, which
depends on what sort of clampsAice(s) you
have(!) Remove any resulting burrs using a
small file or scalpel, to tidy up the edges.
Having drilled the holes in accordance
with the diagram, mount the PCB in the dark
grey section of the box, remembering that

1
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5b. Interactive Doorbell PCB track.

the fixing posts at each end of the box are
spaced at different distances. Once the

PCB has been secured, the speaker may be
mounted into the light grey part of the box.
This is attached via the posts that are spaced
closer together. Note that only one end of
the speaker’s mounting flange is secured by
means of short screws into the two posts,
the opposite side of the speaker rests on
the plastic pegs moulded into the box.

12

External box

Refer to Figure 8b for the dnlling details for
the outdoor-mounted box. Only the front
face of the box is drilled, to accept the
doorbell push switch (unless you are using
the existing one), and to allow the speaker’s
sound out, whilst maximising its water-

resisting ability, to cater for exterior mounting.

Take care to ensure accurate, symmetrical

drlling of the holes, and remove any burrs
with a file or scalpel, as this will enhance the
aesthetic appeal of the finished unit.

After the connections have been made
to the speaker and bell push, the speaker
is mounted into the box, so that it is in
alignment with the set of holes that have
been dnlled for it. The speaker is held in
place by means of the piece of matrix board
supplied, which is screwed down onto the
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Figure 7. PCB component mounting.

internal pillars in the box — the speaker height
is the same as that of the pillars. However, if
the speaker remains loose, packing foam can
be used between the speaker magnet and
matrix board to secure it. The metal base can
then be fitted on the box. The protruding
‘ears’ of the base can be used for attaching
the unit to a flat surface outside, such as a
wall or the door.

When the box construction is complete,
the side panel labels, depicted in Figure 9,
can be applied to the interior case, taking
care to apply each label to the correct side
of the box, and the correct way up! Figure
10 shows the exploded view of the final
assembly for the interior unit; assembly of the
external unit, containing just the speaker and
bell push, is self-explanatory.

Installation

The system can be installed in many different
ways, depending on how much of the
original doorbell wirng you want to make
use of, if any. Figures 11 and 12, showing
wiring connections to the main board, and
overall installation diagram, respectively, will
be of help here. Four-core burglar alarm
cable OR8IW) is best for the job, i.e., two
wires for the bell push switch and two for
the speaker. Note that the wire may exit from
the external box anywhere you choose, but
a suggested idea is to have the wire exiting
from the metal base, and going through the
wall/door that the box will be mounted on,
thus avoiding the possibility of the wire being
cut by malicious types.

The choice of bell push is yours, and
again, you may want to use the onginal, or
the alternative is to house the button in the
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8b. Drilling diagram for outside box.

Figure 9. Interactive Doorbell side panel labels.
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Figure 10. Final assembly diagram (inside unit).
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protected from the elements. If there is the
possibility of it getting wet, it is advisable
to use a silicone sealant (available from DIY
outlets), to seal the box against its base.
Note that the external speaker is of the
Mylar cone type, which is weather- and
splashproof from the front.

An ideal doorbell button would be the
bell push switch (FS17T) or the splashproof
push switch (RD20W) if you need extra
water proofing capabilities. If the bell push
was to be separate then the FS17T would
be ideal for the job. The internal box
needs to be mounted at a location that is
low enough for easy access, to enable the
message to be changed, whilst being high
enough to be out of reach of meddling
children or destructive pets!

Note: if your doorbell push incorporates
a backlight, this may be run from the same
power supply as that used for the circuitry,
by wiring it in parallel to the supply
connections at the terminal block, TB1
Check beforehand that the backlight bufo
Is correctly rated for the voltage applied.

Testing

Make the usual checks prior to applying
powver for the first time, ensuring that the
components are correctly placed, that
polarity-conscious parts are property
orientated, and that there are no solder
bridges between PCB tracks, or ‘dry’ joints.
It is highly advised that the circuitry be
confirmed working correctly before
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Figure 11. Wiring diagram.
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Figure 12. Installation diagram.

installation into the box, and obviously
before weather-sealing the external box
(with silicone sealant) and mounting it all
on the wall!

Using the Interactive Doorbell

The use of this project is extremely simple.
To record a message, press and hold the
record button S3 until etther you have
finished, or the 159 seconds have elapsed,
this being verfied by the red ‘record’ LED
extinguishing. To check that the recording is

July 1995  Electronics — The Maplin Magazine

OK, the ‘play’ button is pressed, and with a
bit of luck and the wind in the right direction,
out will come the message that you have just
recorded.

Now that the message has been
recorded, the system can be tested
property, in the following manner. First, make
sure that the mode switch S1 is in the “BELL
AND MESSAGE" position, then, try ringing the
doorbell. You should now hear two pairs of
two-tone chimes, followed by the message
that you had recorded. Now switch S1

to the “BELL ONLY" position and ring the
doorbell again, and this time the bell should
sound, but not the message. The final test is
to put the bell into the “DO NOT DISTURB”
mode, and as the name suggests, nerther
the bell nor the message should sound. The
idea of this mode is that people leave you
n peace, of course, this does not guarantee
that they will not start indignantly rapping
on your door.

The main thing that you definately have

Continued on page 23.
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Colour is an essential process in conveying meaning from graphic
images, it is not just cosmetic. Compared to paragraphs of text,

tables or numbers, well chosen colour graphics make key points easier
to identify and remember. As more and more software packages make
use of colour, so the opportunity to print out in colour grows. All the
major printer manufacturers now offey colour printers in their product
range. However, several quite different types of printing technologies
are used to produce output. This article attempts to explain how colour
works, and what printer technologies are available — each technology

is reviewed and the advantages and disadvantages of each discussed.
Applications for which each technology is best suited are aiso evaluated.

TODAY, communication is more
complex than ever. There is an
abundance of information and
ways are constantly sought to improve
the efficiency of communication.
There is no doubt that graphics
aid communication, a fact that has
been known since primitive humans
first drew on cave walls, or made
intricate designs on bronze artifacts,
prepared religious icons and produced
sophisticated hieroglyphics. Today,
graphics are everywhere, ranging
from corporate logos to road signs.
Whenever light interacts with our
visual system, we experience colour —
like radio waves, microwaves and
X-rays, the light we perceive as colour
is a form of electromagnetic radiation.
Light waves themselves are not
coloured, but when they are processed
16 bs

by the human visual system, they
evoke the sensation of colour. Colours
are seen because their wavelengths

fall into the narrow band of frequencies
that the human visual system responds
to, i.e. the spectrum from red through
to violet.

" White light, such as sunlight, is
generally a mixture of all the visible
frequencies of light. A prism can
be used to separate the light into
components. Most objects do not glow
and give off their own colour — their

-colour depends on the fact that they

absorb some wavelengths and reflect
others. When a person talks about
how colours look to them, they
generally speak in terms of four
attributes: hue, saturation, lightness
and brightness.

Hue is the most basic component of

colour. It is the attribute that answers
the question ‘what colour is it?" Green,
biue and red are examples of hues.
Saturation answers the question ‘how
coloured is it?" Pink and red have the
same hue, for example, but pink is
less saturated. Lightness refers to how
much white, grey or black is part of
the colour. Brightness is a function

of intensity, and is a measure of how
bright or dark an object appears
depending on the amount of light
iluminating the object.

Printer Colours

With the exception of pen plotters,
computer graphics printers are raster
devices that produce images via
patterns of tiny dots. Printers work
with three colours of dots: cyan (or
blue-green}, magenta and yellow.
These colours are called the subtractive
primaries: primaries because all other
colours can be derived by combining
them, and subtractive because a
printer’s inks, dyes, and pigments
act as filters that subtract or absorb
certain wavelengths and reflect
others. Mixing equal amounts of cyan,
magenta and yellow subtracts all the
visible wavelengths and creates black.
The printer can overlay two primaries
and so produce red, green and blue.
It can overlay all three primaries to
give black. Many printers include a
separate black so they can produce a
very dense black. Consequently, the
printer’s subtractive colour system is
known as CMY or CMYK (the ‘K’ is for
black). Beyond these few colours, the
pnnter works with pattems of dots. To
pnnt an intermediate colour such as
purple. the printer lays down a pattern
of primary dots — in this case, magenta
and cyan. For less saturated hues,
the printer dithers, or mixes white by
leaving some dots or areas unprinted —
for example, white space plus magenta
for light pink.

Screen colours
A workstation, PC or terminal
generates colour quite differently from
a printer. The display uses the additive
primaries of red, green and blue. They
are called additive because adding
equal amounts of red, green and blue
together gives white, and this colour
system is known as RGB. Another
difference between printers and
displays is that paper reflects light,
whereas a CRT display emits light.
The surface of the display comprises
thousands of tiny phosphor dots. For
each pixel on the screen (addressable
dot), there are three phosphor dots:
red, green and blue. To display a red
image, the system tums on the red
phosphors that make up the image's
outline and interior with an electron
gun. To produce intermediate hues,
the system tums on two or three
phosphors in a group of three,
Another distinction is that the display
can vary the hues. If the electron gun
has four levels, the system has a
palette of 64 colours. With high end
{expensive) displays and workstations,
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very fine steps of the electron gun
make possible subtle colour distinctions
at each pixel, and allow thousands of
colours to be displayed. The difference
in the methods of creating screen

and printed colours is the basis of the
problems of screen to output colour
matching, since what is seen displayed
is not always what is obtained when
printed.

Paper and Inks

High quality colour output is not just

a matter of the printer technology, but
is also related to the type of inks and
paper used. For bright colours, inks
need to adhere to the surface of the
paper or overhead transparency. To
enable quick drying and provide colour
permanence with ink jet printers, a
portion of the ink needs to sink into
the paper. If too much ink soaks in, the
colours look dull. If too little sinks In,
the droplets can spread and bleed into
one another making the colour fuzzy.
For laser, dye sublimation and thermal
wax printers, the finish of the paper
must be smooth enough for all the ink
to adhere to it. Drying is not an issue,
but by using special office or printer
paper rather than general paper, the
problems of ink adhesion and soaking
are reduced. For colour printers, there
are three categories of media: general
office paper, special office paper and
special printer paper, and
transparencies.

Many colour printers are marketed
under the claim that there is the
capability to print on plain paper.
However, exactly what is plain paper?
There is, in effect, no one answer,
because plain paper has varying
qualities depending on grade, weight,
finish and colour. Many people will
define plain paper as general office
paper, for example, company
letterneads or photocopy paper.
Depending on the application for
colour printing, there may be a
requirement to print on plain paper.
For example, a user may want to
print on preprinted company stationery
for business reports (i.e. special office
paper), or a designer may want to
produce mock ups.

With the exception of phase change,
today's colour printers need special
office, or special printer, paper to give
best results. While plain paper printing
is possible, colour quality is sacrificed.
Special printer paper for office
correspondence and business reports
is usually unacceptable due to its finish
and light weight. Using plain paper for
colour printing affects colour quality as
shown in Table 1.

A Look at the
Technologies

Dot Matrix

These are low-cost devices that
essentially put a colour ribbon on
an ordinary monochrome dot matrix
printer. Small wires or hammers in
the printhead transfer ink from an
inked ribbon onto the paper. Best
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applications are considered to be
business documents using simple
colour. But they are noisy, slow
and colours become duller as the
ribbons age.

Pen Plotters

With best applications in 2D CAD and
large format line drawings, plotters use
computer-controlled motors to guide
up to eight separate pens. In a fiat
bed plotter, the pen moves back and
forward over a sheet of paper or other
material. Other types of plotter move
the pen in one direction and the paper
in another. Limitations include time (up
to 30 minutes a copy). eight colours
maximum, difficulty with solid fills and
limited fonts. But they are reliable, and
print on large format and plain paper.

Liquid Ink-Jet

Known for their bright, highly saturated
colours, liquid ink-jet printers propel
fine droplets of ink toward the surface
of the paper. But special printer paper
is mandatory. While plain paper
printing is possible, colours lose their
brightness as inks soak into the paper
or smear. These printers fall into two
categories, continuous flow, and

drop on demand. in continuous fiow
printing. the print head continuously
directs ink droplets toward the paper.
Ink is deflected onto a waste tray
unless a particular ink spot is required
on the page. This technique gives
superb colour but at the expense

of high running costs. Ink whether
needed on the page or not is
continuously pumped from the print
head for the duration of the pnnt.
Drop-on-demand (bubble jet and
piezo) ink-jet propels ink toward the
paper only when a drop is required on
the page. A pulse mechanism is used
to propel the ink droplets from the
print head.

Bubble jet uses heat to vaporise
a portion of the ink and drive the
remainder toward the paper. As the
liquid ink heats, some of it vaporises,
forming a bubble which expands,
forcing ink out of the nozzle. At this

. point, the heater is switched off, the

bubble shrinks, and more ink flows
into the print head from the reservoir.
In piezo-based systems a charge is
applied to a piezo-ceramic diaphragm,
which compresses and fires ink out of
the jets.

. Plain paper is a problem with all
types of liquid ink printers, because
the ink soaks into the paper and
mixes with the ink from adjacent
pixels. This destroys the brightness
?n’d definition of colours. Also, the
image may not be dry when printed
{particularly on transparency or special
paper), which can cause smudging or
a delay before use. Some ink jets use
built-in heaters to reduce drying times
and improve quality. Special paper is
needed for high quality work. When a
water-based ink jet is used, the water
can dry out of the ink, leaving some
residue which obstructs the print
head. The head must then be either
cleaned using a purging system,

or discarded. Best applications
{continuous flow) are prepress
proofing, high quality, low-volume
printing, {drop-on-demand) overhead
transparencies and low- to medium-
quality office printing. Large colour
palettes are advantages, while pnint
times can be six minutes per print.

Thermal Wax Transfer

The basic process works by heating
coloured wax panels, and fusing it to
specially formulated paper or overhead
projection foils. A thermal transfer roll
is segmented into consecutive, page
sized sheets of wax pigments. These
panels are complete sheets of each

Liquid Ink-Jet

Special office quality paper recommended
Wicking [ink soaks in and edges

become blurred) due to its wetness
Crinkling, if heater system used

As more porous paper is used, so the
colours lose their saturation and brilliance
Smearing of ink if a very smooth, low
porosity paper is used.

Thermal Wax

Not usable with true plain paper, special
office quality paper required

Lower grade papers will cause poor ink
adhesion, and give poor quality output.

Colour Laser

Special office paper recommended.
Lower grade papers will cause some loss
of colour brilliance.

Phase Change Ink-Jet

Gives consistently good resuits on broadest
range of plain paper (will print on fabric)

Dye Sublimation

Unable to use any paper, other than special
printer paper/transparency.

Dot Matrix

The most established monochrome office
printer, but it offers little for users of colour.

Table 1. How using plain paper affects the colour quality.
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primary colour — cyan, magenta and
yellow (plus black where required).
Thousands of individually controlled
elements in the thermal head are
heated to between 70°C to 80°C,

to melt pinpoint spots of colour onto
the paper.

The paper makes three or four
passes under the head; one for each
primary colour, plus an optional pass
for a separate true black. Additional
colours are created using dithering
techniques. As thermal wax
usually needs special paper for high
quality output, best applications are
overhead transparency presentations.
spreadsheet publishing, graphic arts
and technical data analysis. Limitations
include speed (2 pages per minute},
higher purchase and running costs
than ink jet generally, and in some
cases registration.

Dye Sublimation

A cousin of thermal wax printing,

dye sublimation is a colour printing
technigue at the high end. Print
elements are heated up to near
400°C. Instead of the colour being
layered on the surface of the paper.

as with thermal wax, in dye sublimation
the colour is impregnated in the paper
itself. The special composition of the
wax means that by varying the amount
of heat applied to different points on
the printhead, the amount of colour
transferred to the paper can be
controlled. This varies the intensity

of the colour, thus giving continuous
tone printing. For example, to create

a certain shade of colour for a single
pixel, it is possible to lay down 19%
cyan, 65% magenta and 34% yellow.

Heating the ink causes it to change
from a solid state to gas, missing out
the liquid stage. This process is called
sublimation, hence the name. The
various colours are mixed in the gas
which means that 16-7 million hues
can be produced for each individual
pixel. The gas then interacts with
chemicals in the paper, developing the
final image. Dye sublimation produces
very high quality output, particularly
when printing continuous tone or
photographic images, and uses special,
synthetic paper to achieve such high
quality results. They are, however,
slower than thermal wax printers, and
the cost of their consumables is higher.
Best applications are graphic arts, 3D
imaging systems, multimedia hard
copy, satellite imaging, high end
visualisation and medical imaging. its
limitations include cost, special paper,
slow speed of 3 minutes per page and
large image files. implying a long
download time.

Phase-Change Ink-Jet

So called because it uses inks that
change phase from solid to liquid and
back to a solid state when melted and
jetted onto paper, this technology
produces very good results. Special
colour sticks (one for each primary)
are loaded into the print head. Heaters
in the print head melt each wax stick
at 90°C into individual reservoirs and
hold the inks at this temperature.

To produce a picture, the printer
pumps small quantities of the inks out
of the reservoirs and heats them still
further. Using a specially-designed print
head mechanism, the printer makes a
single pass over the paper, which is
held securely on a drum. An electronic
pulse mechanism propels tiny droplets
of liquid ink, as required, towards the
paper.

As the droplets of ink contact the
paper, they freeze so quickly that most
of the ink remains on the surface, even
on absorbent material. The freezing
process locks the droplet onto the print
surface, giving excellent adhesion and
helping to produce brilliant colour, on
any paper. Because the phase change
inks solidify quickly, raw phase change
output can have a bumpy feel to it.
So, as a final step, some printers use
a fusion process that smooths the
surface of the image.

Phase change technology has
an advantage over liquid ink jet
technology, in that the inks are not
absorbed into the paper, making it
possible to print onto virtually any
medium while maintaining the brilliant
colours. Best applications are graphic
arts, brochure mock ups, 3D CAD and
visualisation, and plain paper business
documents. Its limitation is a slow page
throughput of two minutes per page.

Colour Laser

Colour laser (or electrophotographic)
printing employs principles similar

to those used in office photocopying
machines and in electrostatic or toner-

Colour Printing

Technology .

Liquid
Ink-Jet,
continuous
flow

Liguid
Ink-Jet,
drop on
demand

Thermal
Wax

Phase
Change

Dye Pen
Sublimination | Plotter

Colour
Laser

Best Applications Y

Business reports

(paper)

**

* %

Business presentations

(O.H.Ps)

Pre-press proofing

b b d

- l -

Graphic arts

**

= **

3D visualisation

2D CAD

Visual data analysis

-

Medical imaging

High quality,

high volume pnnting

High quality,

medium volume pnnting

High quality,

low-volume pninting

L]

*

=% *

-

Excellent

Not recommended
Good

Table 2. Choosing a printer technology.
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based printing. In the typical colour
laser process, a static charge is applied
to a photoreceptive drum or belt (a
photoreceptive surface is one that is
conductive when light hits it).

A laser beam exposes the areas
not to be printed, leaving charged the
areas that will be printed. A dry toner
that sticks to the charged areas of
the drum is applied, and the image
on the drum is then transferred
electrostatically to the paper. This is
repeated four times: one for each
primary colour and once for black.
Finally the image is fused with heat,
pressure or both. Hitherto, this process
has been reserved for the expensive
high end of the market. Now colour
desktop products are beginning to
emerge with speeds up to three
pages per minute. A list of Printer
Technologies and the best applications
are shown in Table 2.

The Market

Research undertaken by Gartner Group,
Dataquest and BIS has shown that
colour printers are forecast to rise from
17% to 36% of total market installs
by 1997. This reinforces the pervasive
industry view that colour applications
are increasingly moving away from
traditional niche applications and into
the mainstream. Hitherto, colour in the
office has been limited to low volume
colour desktop printers, which in some
cases proved expensive and inflexible.
According to BIS market research
figures, there are expected to be
massive jumps in colour inkjet sales and
comparatively modest jumps in sales
in the colour laser and dye sublimation
sectors. Decreases are expected in
thermal wax, serial matrix and pen
plotter sectors. These trends are
summarised in Table 3, and Figure 1.
The office market is changing with
standalone PCs and printers moving
to networked PCs and shared printers,
proprietary systems and environments

Narrow format: 1992 1993 1997 1998
Mono Inkjet S 2,780-00 - 1,927-00
Option Colour ~ | 43500 | - [311400
Colour inkjet - | 67200 - | 280500
Colour Laser A4 - 046 | - | 4230
Colour Laser A3 S 0-01 - 1-50
Thermal Wax A4 - 2490 | - 18-00
Thermal Wax A3 - i 2:45 - 1-85
Dye Sublimation A4 - | 260 | - 13-10
Dye Sublimation A3 - . 1-10 - 370
Serial Matrix | - | 3600 | - 94-00
Pen Plotters - 1790 | - 9-70
Wide format: {

Colour Inkjet > 870 | - 32-80
Mono Inkjet = 10-50 = 19-50
LED Plotters | = | 073 | - 1-40
Pen Plotters - ] 2380 | - 250
Direct Thermal - 210 - . 0-70
Mono Electrostatic - | oar] - | o0
Colour Electrostatic - 0-71 - 019
Colour copiers: '

Digital Electrophotographic | 1040 11-50 | 2110 | -
Analogue Electrophotographic 2-00 210 | 160 | -
Inkjet 13-50 10-50 450 -
Table 3. Printer installations, in thousands of units.

(Reproduced, courtesy of Gartner Group/Dataquest/BIS.)

moving to open systems, centralisation
to right-sized operations and the
separate data centre, office and

print room experiencing blurring of
boundaries. With 1-7 million Novell
NetWare users, 150,000 local area

4500+
[l Monochrome

& Colour

4000 -

3500 4
3000 +
2500 A
2000
1500 4
1000

500

-

1993 1994

Projected printer installs — Colour versus Monochrome

1995 1996 1997

Figure 1. Bargraph showing increasing market share of colour printers, whilst
monochrome installations continue to increase.
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networks (LANs), and the average
number of users per LAN increasing,
the networked office is coming,
and there are now more mixed
environments. According to Rank
Xerox, 46% of printers will be
networked by 1996. It is still the
case that 95% of all information is
communicated by documentation.
Certain criteria needs to be
considered in selecting the right colour
printing technology (including such
items as network connections for
workgroups and Ethemet and token
ring links): the purchase price, running
costs (including the consumables),
colour quality levels, plain paper
printing capability, printer volume
capacity and PostScript support.

Products

According to market researcher
Romtec, the colour ink jet market
share is Hewlett Packard (HP) 76-5%,
Canon 20-4%, Lexmark 1-3%, Apple
0-9%, Integral 0-7% and Tektronix
0-2%. Top of HP’'s range is the
DeskJet 1200C unit with an MIO slot
in the back for JetDirect cards to give
multiprotocol support, supporting its
role as a departmental colour printer.
There is also the 1200CPS PostScript
version, and the PaintJet XL300, which
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additionally offers A3 printing.

The Canon BJC-600 colour printer
similarly, costs about £550, prints
on normal paper or overhead
transparencies, and has 360dpi
resolution.

Tektronix has introduced its seven
model Phaser range for workgroup
colour printing solutions. Three use
thermal transfer, two dye sublimation
and two phase-change ink jet
technology. All offer parallel,

RS-232 serial and AppleTalk network
connections, and switch automatically
when needed, with optional Ethernet
on Novell NetWare, EtherTalk and
TCP/IP. There are also software
packages for additional network
functionality. There is a graphical user
interface for printing and control of
printer features for users of Sun and
Silicon Graphics UNIX workstations,
and others to provide VMS connectivity
for Tektronix PostScript printers.
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